Infusion of isotonic Ringer's solution led to hypernatremia and plasma hyperosmolarity in diabetes insipidus dogs. This phenomenon suggests a safe and reliable test for diabetes insipidus which does not require collection of urine. S IXCE diabetes insipidus is a disease invariably associated with elaboration of urine hypotonic to plasma, it was hypothesized that the diabetes insipidus dog would deA'elop hypernatremia and plasma hyperosmolarity with sustained infusion of isotonic fluid. To test this hypothesis experiments were undertaken to measure the effects of sustained infusion of Ringer's solution on plasma sodium concentration and osmolarity in diabetes insipidus (DI) and intact dogs.
Infusion of isotonic Ringer's solution led to hypernatremia and plasma hyperosmolarity in diabetes insipidus dogs. This phenomenon suggests a safe and reliable test for diabetes insipidus which does not require collection of urine. S IXCE diabetes insipidus is a disease invariably associated with elaboration of urine hypotonic to plasma, it was hypothesized that the diabetes insipidus dog would deA'elop hypernatremia and plasma hyperosmolarity with sustained infusion of isotonic fluid. To test this hypothesis experiments were undertaken to measure the effects of sustained infusion of Ringer's solution on plasma sodium concentration and osmolarity in diabetes insipidus (DI) and intact dogs.
It was found that the DI dog, in contrast to the intact animal, consistently developed significant hypernatremia and plasma hyperosmolarity during infusion of Ringer's solution. It is suggested that assessment of the plasma response to Ringer's infusion may serve as a simple, safe, clinical test for the diabetes insipidus state in man.
M E T H O D S
Renal clearance studies were made on 5 trained unanesthetized DI dogs° and on 7 intact dogs, in accordance with the established procedures of this laboratory. 1--Arterial blood was collected for determination of plasma sodium and total solute concentrations prior to institution of Ringer's infu- sion. The animals were infused at a constant rate (from 9 to 11 ml./min.) with Ringer's solution. When a steady state of diuresis had been achieved, several consecutive clearance periods of 10 minutes' duration were accomplished. Clearances of sodium, total solutes, para-amino hippurate and creatinine were determined. Eighteen experiments were performed, ten on DI dogs and eight on intact dogs.
RESULTS
The time required for the establishment of a diuresis in the DI animal was not significantly different from that in the intact animal (156 ± 12 min. in the DI dogs, and 179 ± 23 min. in the intact dogs). With continuous infusion of Ringer's solution, the DI dogs invariably showed increases in plasma sodium and total solute concentrations (table 1) . In contrast, intact animals manifested no consistent changes in plasma sodium or osmolarity from preinfusion values (table 2) .
Urinary sodium and total solute concentrations were consistently lower than plasma values in the DI, but not in the intact animals. Renal plasma flow and glomerular filtration rates were noticeably low in the DI animals. Despite low glomerular filtration rates, the DI dogs exhibited sodium and total solute excretions similar to those of intact dogs. Rates of water excretion were higher in the DI animals. Per cent excretions of filtered water, sodium and total solutes were greater in the DI than in the intact dogs. Per cent excretion of filtered water was particularly more marked in DI dogs.
DISCUSSION
The basic defect resulting from posterior pituitary antidiuretic hormone insufficiency is HYPERXATREMIA AND IIYPEROSMOLARITY 317 the consistent elaboration of a hypotoiiic urine, regardless of load. It has been shown that with the ingestion of saline by DI dogs there is expansion of the extracellular fluid volume, increase in glomerular filtration rate, and increase in urine flow, without increased natriuresis. 3 As a consequence, plasma solute concentration rises. As the present experiments show, this classically demonstrated response is also manifested during infusion of Ringer's solution.
The difference in responses to infusion of Ringer's solution in normal and DI animals suggests clinical applications in man. 4 The generally utilized tests employing hypertonic saline solutions to distinguish psychogenic polydipsia and polyuria from posterior pituitary insufficiency"'' (i have sometimes been unreliable and distressing to patients. A simpler and more physiologic procedure is suggested from the present data. With infusion of Ringer's solution it may be anticipated that isotonicity will be preserved in both plasma and urine of normal subjects, while hypertonic plasma and hypotoiiic urine will result in DI subjects. The response may be noted by analysis of plasma alone. Determination of sodium, chloride, or osmotic pressure will suffice. In this manner even minute amounts of posterior pituitary hormone could be detected.
This test would appear to be applicable, not only in patients with permanent diabetes insipidus, but also in subjects with brain lesions 7 " 10 in whom transitory insufficiency of posterior pituitary hormone may be present.
SUMMARY
Plasma sodium concentration and osmolarity were determined before and after infusion of isotonic Ringer's solution into trained unanesthetized normal and diabetes insipidus dogs. All dogs excreted equivalent amounts of sodium and total solutes, but diabetes insipidus dogs excreted more water. Plasma sodium and total solute concentrations rose in the diabetes insipidus dogs but not in the normal dogs. It is suggested that this phenomenon may be used as the basis for a simple and reliable test for diabetes insipidus in man.
SUMMARIO IX IXTERLIXGUA
Esseva determinate le concentration e los osmolaritate de natrium del plasma, ante e post le infusion de isotonic solution de Ringer, in trainate non-anesthesiate canes con e sin diabete insipide. Omne le canes excerneva equivalente quantitates de natrium e de solutos total, sed le canes con diabete insipide excerneva plus grande quantitates de aqua. Le coneentrationes de natrium e de solutos total in le plasma creseeva in le canes con diabete insipide sed non inle canes normal. Es proponite que iste phenomeno pote esser usate como le base de un simple e fidel test pro diabete insipide in lvumancn.
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